A limited cytoplasmic region of the prolactin receptor critical for signal transduction.
Prolactin receptors (PRL-R) are members of the cytokine receptor superfamily, which have in common, an absence of any known consensus sequence for signal transduction in their cytoplasmic domains. Four areas of high sequence homology have been identified in the cytoplasmic domains of PRL and growth hormone (GH) receptors, which may be important for signal transduction. The aim of this study was to investigate the role of these cytoplasmic regions in the functional activity of the PRL-R. Several mutant forms of PRL-R were constructed either by truncation or by deletion of the cDNA. Biological activities of these mutant receptors were assayed in CHO cells using a functional assay consisting in the co-transfection of PRL-R cDNA, along with a PRL responsive promoter fused to the coding sequence of the chloramphenicol acetyl transferase (CAT) gene. Progressive truncation of the cytoplasmic domain led to a progressive loss of ability to transactivate the CAT gene. Fully active PRL-R could be obtained when 217 of 358 aa of the cytoplasmic domain were present. Deletion of the first region of homology with the GH-R (residues 245-267) abolished the functional activity of PRL-R, whereas deletion of the second region of homology (residues 322-333) was without effect. These results indicate that a critical cytoplasmic region of 23 residues proximal to the transmembrane domain is essential for PRL signal transduction. There is strong homology within an 8-residue segment of this region with other members of the cytokine receptor superfamily, suggesting it contains a sequence necessary for signal transduction.